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—Hyun Chul Kim: Daytime Intermittent Venovenous Hemofiltration(IVVH)
for the Treatment of Refractory Edema —

Az AFol "aol uel DEH oz HEolEE 4
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mofiltration, IVVH)& 319t Ajghate] U 4 A
g Aol ol BiustnA gl
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1992'd 1194 19989 4¥71x zZ+F gl %
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IVVHA B @AIHT 718 893tE Table 17
Zo, ddois YFEM7] AKI0(Gambro, Swe-
den) ®¥ BSM 32-1C™(Hospal)& Atgstien o
F3e B9 100-150mLE APt ¥y Hoe
o]Z =@ JlelHlZ(Vascath® Gambro, Sweden)&
e ulo] FAF F "ao) wet wrEsA ALES
ek ojojgute gidge] EHAC] 05m’ polya-
mide A& ¢l FH-66(Gambro, Sweden)& AHg3tc}.
HZole) A& Na 140, K 35, Ca 45, Cl 120mEq/
Lo] HA 24 g5 ZALANAN Azt AL
o ZE HE3Y9L ¥ 34Y(post-dilution) 28 F
g g5 TAE fHME BRE XA B
%94 119 59 0mEgE B39 FAA vz §F
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Table 1. IVVH Schedule

Vascular access : double-lumen cathether
(Vascath®, Gambro)
Machine : Gambro AK 10(Sweden)
BSM 32-1C™(Hospal)
Hemofiler : Gambro FH-66(polyamide)
Blood flows : 100~150mL/min
Heparin : Continuous IV(500unit/hr)
Session time: 8 hours(from AM 10 to PM 6)

o ZAE Y98ME dAME BE AF 89% ¥
AF ol4sla HAHK) AER DA I
AU 200mLe] BE3AE FYse 2ysict 3
$uafer @ Az Hod 200[UE FAHE
F AUF S00IUE e £4718 B8 A&3ez
FelstHch dasdn AR AR ofF 3zl
B FY 9-108ef Astd B A1 2F 56
Alel vzl ghxtel Aele mel 1-29F YA HE
o} st AR H¥F ¥ Heg vFiod gz
HAF, EREdE &4 ddadg TH 43
AAHE AAIEHEch A3t HAs SMALDce A5EY
7I(TechniconAl, ¥&) 2 EHsYn L¥UXE
BCGHeg ZAsiget w3 A%3 FEE 4420 &
A A5 A7 (Wescorrl, ¥l 2 &3 28
T EF HEEEEUAR FANER 2T 4H v
Ay chi-square £ T AL sdn p<0.05 3%
FAME Fo¥ Hog FHqrh
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IVVHE Al&g 42¢9] A43 B4L& Table 23
Bk @2le] HE A% E 63AEL 134, HaFP
T1M), FAZE 254, o2be 1743tk A& M 8
A creatinineX¥= HF 44+23mg/dLYx, 1Y 8¢
W s W 60149g, WY SRV HE
2.81+0.8g/dLsic}

W2y BEL 24 A2 FE2 Table 39 ATk
Algde] 28dl2 HAe 2/38, AFFT 1/3&
Astget ARH 286) rhEd 1747 FxEo R 60
%& AA8RR, 1 thEol ¥ AP TH(25%)%
k. AZFET 140 FHEde AHE HAEA oo}
AET 9 AP E & 5 gAF Ao] 54, vlApEE
g AlFEFTol 44, o4 ATH AW F(Transplant

‘Table 2. Clinical Characteristics

Mean valuetSD

Mean age(yrs) 36.3%16.0
(Range) (13-71)
Male/Female 25/17
Serum creatinine(mg/dL) 44% 23
Proteinuria(g/24hr} 6.0t 49
Serum albumin(g/dL) 28% 08
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glomerulopathy) 3ddgolfich AlR-Ho] WY 289
9] BF ¥H creatinineXE 5614.9mg/dLoIH o
AZF B2 14049 HF ¥A creatinineX = 1.9+
49mg/dLeldz, o9 19 sod wd%e HF
6.7t11.2g% ).

2Fe g7t ¢8¥€ 9 A AEE® IVVHY 3
FE 13gtez Bao 8/t 4EE Ao} 124(286
%), 2317} IVVHZ 170(40.5%), 337} 7<4(166%) 2
33] olalr} MM sl 85% & A3 Y cHTable 4).

IVVH A2 dd¥E 4% X8 AEE Table 5

Table 3. Underlying Disorders
Underlying disorder

No of patients

Renal insufficiency 28
Diabetes mellitus 17
Lupus nephritis 7
RPGN i
CGN 1
Preeclampsia 2

Nephrotic syndrome 14
Minimal change disease 4
Transplant glomerulopathy 3
Membranous nephropathy 1
Amyloidosis 1
Undetermined 5

RPGN : rapidly progressive glomerulonephritis
CGN : Chronic glomerulonephritis

Table 4. No. of Treatment During IVVH

No. of treatment No. of cases(%)

1 times 12(28.6)
2 times 17(40.5)
3 times 7(16.6)
4 times 4( 95)
5 times 2( 4.8)

Table 5. Operational Data

Mean numbers of treatment 22%+04
Time on hemofiltration(hr) 17084
Total duration of treatment(hr) 94+ 14

Total UFR(L) 26.1%+153
Net fluid removal(L) 1.53+2.2
UFR/hr(L) 134%82

o} #goh REY AE7F ¢d859 WA HE 2239
IVVHE A%t gdoiHA5g APg Ae
B 17.0£84A42 03 IVVHE A asiM B2F 3
BE 44¥ d7a HF 94t 14A 7] HR) &
Sl ge HT 261X153LHET, od71dM FUE B
298 ASH & 8B AAYL 134E82LA. Al
3 Boloee 153+22L%0}

IVVH XNada ¥ 99% AF € 5% 89
WMEE Table 69 ok HE Ty ¥ HYubee
IVVH A& HF #o¢ WEol gixley MFe A
84 652+105kglM A8 F28F 553+107kgEA
H#E 99kg TR BY EdE ARH 929186

Table 6. Hemodynamic Changes

Physical finding Pre IVVH FPost IVVH p value

MAP(mmHg) 12861235 1208+171 0535

Pulse rate 882+t154 872t180 0.110

Body weight(kg) 652+£105 5531107 0.000

Abdominal 929%t86 826%82 0.000
girth{cm)

MAP : Mean Arterial Pressure

Table 7. Biochemical Changes
Pre IVVH Post IVVH p value

Laboratory finding

BUN(mg/dL) 6121299 602+301 0834
Creatinine(mg/dlL.) 44%23  43%22 0.400
Potassium(mEq/1.) 40412 37%09 0.059
Phosphorus(mg/dL) 54+32 44%17 0.136
Calcium(mg/dL; 7710 81%18 0.220
CO; content(mEq/1.) 205173 21.3%54 0.357
Oncotic pressure( #) 1321453 185+64 0.001
Serum albumin(g/dl.) 28+08 34x1.00 0.000
Table 8. Clinical Responses

No. of
Symptom & Sign patients fmprovement

N=42 PR(%) CR(%)
Peripheral edema 39 487 513
Pulmonary edema 15 6.7 53.3
Pleural effusion 20 60.0 400
Ascites 31 355 64.5
Pericardial effusion 5 100.0 0

UFR : Ultrgfiitration rate

PR : Partial response, CR - Complete response
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Table 9. Frequency of Complications

No. of cases

Complication

N=42(%)
Hypotension 3.1
Bleeding at access site 12.4)
Arrhythmia 1(2.4)
Filter clotting 0
Death 0
Total 5(11.9)
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= Abstract =

Daytime Intermittent Venovenous
Hemofiltration(IVVH) for the
Treatment of Refractory Edema.

Hyun Chul Kim, M.D.

Depatment of Internal Medicine Keimyung
University School of Medicine, and Keimyungand
University Dongsan Kidnev Institute, Taegu, Korea

Background : Refractory edema in some patients
with advanced heart failure or renal failure will not
respond to diuretic therapy. In this setting, the ex-
cess fluid can be removed by continuous hemofiltra-
tion either by continuous arteriovenous hemofiltration
(CAVH) or continuous venovenous hemofiltration
(CVVH). Careful monitoring is required to prevent
life-threatening hypotension due to continued produc-
tion of large ultrafiltrate. To overcome these disad-
vantages of CVVH, we attempted to perform day-
time IVVH as an alternative therapeutic modality to
CVVH.
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- Hyun Chul Kim : Daytime Intermittent Venovenous Hemofiltration(lVVH)
for the Treatment of Refractory Edema —

Methods : We performed venovenous hemofiltration
for eight hours in the daytime in dialysis unit and
repeated intermittently at 1 or 2 days interval if further
treatment is required. We called this “intermittent veno-
venous hemofiltration”(IVVH). From October 1992 th-
rough November 1997, we prospectively studied the
efficacy and usefulness of IVVH in 42 patients with
refractory edema.

Results : Underlying disorders which required IVVH
were renal insufficiency in 28 patients and nephrotic
syndrome in 14 patients. The mean duration of treat-
ment was 170284 hours. Total UFR was 26.1 £153L
and mean UFR/hr was 15%£221. Edema was success
fully controled with only one time treatment of IVVH in
12(28.6%), two in 17(40.5%), three in 7(166%), four in
4(95%), and five in 2(4.8%), Mean number of [VVH
treatments per patient was 22104 to complete the
treatment of refractory edema. Changes in blood che-
mistry and hemodynamics before and after IVVH were
not significantly different. Body weight and abdominal
girth decreased significantly after IVVH(p<0.001). No
major complications occurred during these trials. There
were only two episodes(5.196) of transient hypotension,
and each one episode(2.6%) of bleeding at access site
and arrhythmia, respectively.

Conclusion : These results stongly suggest that
IVVH is a simple, safe and effective method in the
treatment of refractory edema not responding to diuretic
therapy.

Key Words : Contiinuous arteriovenous hemofil-
tration(CAVH), Continuous venove-
nous hemofiltration(CVVH), Intermit-
tent venovenous hemofiltration(IV-
VH), Refractory edema, Continuous
Renal Replacement therapy(CRRT)
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